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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thrust needle 
roller bearing in which an increase of lubricating oil 
passing through per unit time is attained by improving at 
least one of either inflow or outflow characteristic of 
lubricating oil. 

SOLUTION: In the thrust needle roller bearing 1a, two 
pieces of retainers 10a, 20a have roller retaining parts 
14a, 24a of which radial length 1a is set shorter than a 
roller length 1, and by folding at least one of two pieces 
of retaining parts 14a, 24a, at least one of thicknesses 
t12a, t13a in vertical direction at an outside part and an 
inside part radially of the roller retainer 14a, 24a is 
formed to be thinner than thickness t14a in vertical 
direction of roller retaining parts 14a, 24a. 
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j#§§10b. 2 0bSi£Ufcttim 2#<D«J$i§ 
10 b. 2 0 bW£tZ.*>®.ftUl 4 b, 2 4bK*fb' 
Tg;£|6]<Dtt$lgP#<D±T:£|6]WJS£ t 12b Rtf d3« 40 
jfgfU 4 b, 2 4 bKMLTg*ft©l*JTOtfK>±T* 
IbJWJS;* t l3b tt, T#5£t±JgBl 5 b,.±*MfcB£P2 5 
b, fg#45£tU8& 16 b, Rtftt£«iW8P2 6 b^SEt: 
Z>Z.tfrt>. £3«J#g&14b. 2 4b©±T*|SK0f 
£ t I4b ^OhU^. C5^SPl4b, 24b 

CD±T^ftcDJ?£ t , 4b ti. 5 3 0 b b <fc 

(0 0 2 2) fit, «±<D«j££*Tr-5X7Xh£W 
C^ffiglbte. 0 2IC^$tlfc^lt44 1 W^liS® 4 
2<fcg!2|ft4 4W$)lit®4 5 <h©F^«:fl-«il5 3 0 b*<50 
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eif)-T'5<t5l-. ±#J«J#Sff 1 0 bOfrLfrZntzMPi 
SSU 7 b©rt<ftlM£fgf*]B<hUTf{5 1 $S4 1 <DPgrt$4 
g|U 3 Icf &*5, Z.<n-?£3HS#>\zm 

L. T<M£f#gsl 0 b<D«^SP2 8 b (Dft#Jffi£fgrt 
®<hLTFo1S«<^lf44 1 K^Stfifc-f -SCt^T 
£5. {E^t. HI Ic^-rx^X ht1i;c:5Ml at 
ittSLT. |fiScoffifflpJtg^H^j£lf^,Ct^T-€r^. 

[0 0 2 3] ±T 2 ft<D«i#§§ 10b. 20b 

te, @5tC^-r<k3lC. 04 l-^-TfccOtliS^tC. rt 
ffliJ^gPl 3 b, 2 3 b&m*\Z±TJ5falzmtx&t)itZ> 
t^ir, T$J&&§§2 0 b CDSt*3*g8& 2 7 b£it£igfi 
ICS? 0 l&tf . * 6 £fttt£flt 12b, 22b ©Sfl-Sggfl 
18 b. 2 8 b*SV»fcSf Ofift-S-tT^frl-ifrOfttf 
Ttt««»l 2 bOgit-Sggftl 8 b$r^bs!)?>Clt(C«fc 
oXlSlXtj;K CtfJ^-XffeoTt). 09ft, 2# 
<D#81§10b, 2 0 b*<&T d5«&gRl 4 b. 2 4 
btC#UTS^fo<Dft#JgP#©±T:£fr©J?£ t l2b R 
tf^ZUft&l 4 b, 2 4 btC^UTm^t6l©f*3#JgP^ 
«±T^(6]©0$ t 13b te, T^MtBSfl 15 b, 
meP2 5b. <tfl£]Mmg&l 6 b. RtfM£]MmgS2 6 b 
^#«E-T?>CtA^, C5«»»l-4b. 2 4bO±T 
*IrJWJ»* t Mb J:0t>»V». C5«&g&l 4 

b, 2 4 b<7>±T^|SJWP^ t Mb te, £H*;i5 3 0 b 
©IDbiOfe'J^V^. 

[0 0 2 4] ^tC, 06 &&mVX*¥£W\Z&Z>7>7 7> 

fgw K « -5 X 7 X h if« C 5 ttS 3 ^igj^ffi * ^ 
b, (A) I4a5»¥®0, (B) « (A) 06B- 6B 

fiU S6 (B) t*5V^T^ 
^d^liBtSLT^fct^. 0 6fC^-TX7Xh$tt^C5 
WSlctt. 2tSc©^H10c, 20c*%tC5« 
j^SP 14c, 24c \Zj$VTm?jlpl<D\KimBfte>±.TJi 
fa<om £ t 13c 4 c, 2 4cO±T 

*MO*St He J;Dt>il<. C5flai»14c, 2 4 
c lC^UTg*[6]<73n#JSP^(0±T*Iftl©15$ t l2c 
C^S^fgRl 4 c, 2 4 c<DJbT:£lR]»J?2 t , 4c tffl 
-t*4ATB 1 fcStX5X h«fttC5*K 1 atS 

a?x»s. 

[0 0 2 5] BP*. X^XhSHSd^ll&Sl ctt, 

oft^c^ 3 o c £ctte>«ft©§Wc:;5 3 0 c £PW 

ICBf«lfy^T«»"r* 2 10c, 20 

c t*6/4?TV»4. CICIT, ' 2CC©«J^S1 0 c, 2 

o c <D^n-^*n«, s*iftfc*v»T»ttc*ft i <t o fc 

fi«r»K^tt©«Sc<DSE 1 1 c. 2 1c S:lfff23l^fcf-y 
^T-*L, fiS]x«?^^BE@^S (SPCC) ^£fT^ife 
€Rc^fttfJ!niXT^>Cltlc<i:0)B^$n^. Ml 1 
c, 2 1 c<BSffl&K«. S^fcffi^Kft^oT^m 

-r-sci^^gpi 4 c. 24 c*ijgB)c*n. cne>c5 

^J^gP 14c. 24c T-#f« :530c £±T2riS]|-& 

^T-«^#-r5«to»ci^t-3T^^. c^gfi 4 c 2 
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2 tfc(D#}#§§ 1 0 c . 2 0 c CD-5^±#W&§§ 1 0 c <D 
C^^JtSPl 4 c CD^[6tfMB'J«. C^S&g&l 4 CCO 

txfcffi^jgttssp i 5 c mmmmu 1 5 c cdt^a^ 

M^nt^?>. — 2 1 0 c , 20c© 

?-£Tfl'J&i#l§2 0 c(DZ\Z&&&2 4 C<0^[6]Hfi!llO 
te. Z.?>&ftU2 4 aCOft^^^frnWciitf&tt 
#H£gP2 2 c#iatte>tXT<^*. T«SS2 0 

cO^ffi&S^ 4 c (D&Jjfaft$m* Z\?>®m&2 4 

c<DiHMfr%tfiK>miz>t\rzm.mm\£n2 5 c t. mm 

5£fflgR2 5 c<D±^£g;£fafi®JKfattT&rDffitfe> 

[00 2 6] fit, 2 tiCCD^Jtii 1 0 a . 2 0 a «. 
ttflJSg)? 12c. 22c <£«fl.iggfl 16c. 26c £_k 

13 c. 2 3cOI(*3Sg5l7c, 2 7 c £2t^tc#r9 20 
a^^±T^fctfr0ffl^Trt#J«gP2 3 c ©^rt^gfl 
2 7c &frlslt>Z>C£iZ£.-z>Tmfe2tlZ>J: : HZtS.-?T 
US. 2»Ml0a, 2 0a$lSLfctlT 

«, 2 i o c , 2 o c *%-r^s«Jtan 4 

c . 2 4c (C^UT^f6](0^#JgP^W±T^|6]C7)JPS 
t l3c «, M^StBSP 15c. 25c d<#£E-f -5 d 

CS&JtSU 4 c, 2 4 c<E>±T*[S)tf>JP£ t l4c 
<£9fcjigU. £3£}#g&14c. 2 4cl:«LT 

SP14C. 2 4 c ©±T*f6]«jlS t Mc tH— Tffe 30 
•5. C3#J$SU4c, 2 4 c<E>_tT#fR]CDJP£ 

t, 4c «, SHKdSS 0 c©fDcJ;Dfc/h^K 
[0 0 2 7] -tl/T, K±0«{J*ft^X7^ hiMK 
u5MlcH 0 2lC^Lfc^l|ft4 ic0flilt54 2 
t^2tS4 4©«lil®4 5i«W^tFttClS3 0 C #15 
lt5 £ 5 K . T<M#&§g 2 0 c ©# L # £ tlfcSrt Sg 
g&2 7 cC0rtfid®*^rt®ibT^ll44 1 ©?g[*j|ftg& 

U T#l«J$Sg 2 0c <Dg^Si5 2 .6 c <Dn.mwz&to 

Ittt«l«4 1 tCf $*««)-rSC:t#T-$-5. 40 

[0 0 2 8] #HiS^<i('&o-m, ?S»*tC<fc-5fAS 
^0R(D®r»(ci^L. 2 &W«#§§ 10c. 20c *V«tT 
ClSGUSfgPl 4 c, 2 4 ctCj#LTS^|6]WMi]g5»© 
JiT*[p]©ff$ t l3c ■h^Z.^mU 1 4 c. 24c0i 
T*l«)0)l$t 1(t J;f)t)»l>©T. ^2$ft4 4(D©ijl 
®4 5 £T<Bl«}#f§2 0 c<DZ.*>&&&2 4 c 
S*|6J«rtffliJSP»to^w^^o»r®|g*i0l 6l:ft 

•5. «t-3T". hffttd^lfiS 1 c S^te 
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#ttt*tt£ft±£i±*c:<>:#T-€-<i>. &J#§S10 

c, 2 0 c <Cj;oTiart?S<Diljl#igbtltC< 

[0 0 2 9] ±T 2 10c, 20c 

«. 0 7ic^-r<k^»c. 0 6 \z^-fh<r>t\tKn\z, Pi 
®J«gfl 13c, 23c CDgftSggB 17c 27c £±T 
*[p]tc»T 0 ffitf TSUlctff 0 1135 i^lr. ^fljffigfl 1 
2 c. 2 2 ccomft-iMUl 6 c, 2 6 c ^SVilctffOa 
&-5±~F#|6]lC#r DffitfTft<ai«g&2 2 c<Dgfl.Sggf2 
6 c &frLtb2>Z.t\Z£iTmj£.l'Tt>&1<K C(Dm-£: 
t^oTt), #Jtt. 2 1 0 c , 2 0cMt 

C3GU38B1 4 c. 2 4 c \ZZiVT&-Jffa(Df*i®mft<0 

jcT^favrnz t I3c mmmm& 1 5 c . 2 5 c & 

??&tZ>Z\ii C3#8gB14c, 2 4cC9±T* 
ft<DJ5£ t Uc i0 fcSIU. — 14c. 
2 4c K2#LT^ft<^#J^#<Z>±T*|6l<DJ?S t 
12c tt. dS&ftg&l 4 c. 2 4 c CD±T:£ftc7)Jf££ t 
i 4c CS^}#gPl4c. 2 4 ceo 

±T*16]©JP$ t 14c te. |ftu53 0c©IDcJ;0 

[0 0 3 0] ^1C. 08 £#MLT:fcf£WC{fc-5;*.5>X 
hff«d^|fi§0^4*M^*IftWr-5. 0 8«. * 
^WIC#.-5X7X hfif«C5fi§«m4^J5£^^^ 
U (A) (B) li (A) O8B- 8B 

mzmirzmmmT'&z. -fib. ms (b> k^ut^- 

f4Sld«. 2t$C©^§il0d, 2 0d^-T^S« 
1 4 d , 2 4dl:M LTS* fatf)*t.ggP#<Z>JtT# 
t |2d CD^d^ffij^gPl 4 d. 2 4dOiT 
^|6]©J?^ t l4(l «fct>*>j$<. ^15«itffl?14d. 2 4 
dtC«LT^l6]©F«g9l^©J-T^l6]W0^ t m *t 
^S«j#g5l4d. 2 4 d<OJiT*lS]<OJ?$ 1 14d 
— T^S^-trHl ^-rX7 7. h$f^C5aiS:l aiS 

[0 0 3 1] BJl-fe. X^Xh#fttCS||l|gl d«. 
cD$fttC53 0dtdtxe»SSiC<Oitt«iCS3 Od^Rtt 

icms t ^-c&m-r s 2 ft ©mtt^is iod, 20 

dtii^^Tl^. ddT. 2ft©«J^S10d. 2 

o d ro-en^nte. s*[6]ici3UT#f«c:sfi 1 «fcot> 

«V^[3S^«co|g^©^ lid. 2 1 d ZifisiffifeVy 
^■vmV. ^Jx«?feWEEiffi#l« (SPCC) .^fT5ft 
^R^ffitfiPX-r^dtlcfcO^^tl-S. &&1 1 

d. 2 1 d<DM®m\zU> 5Ufc:ffl#^{C|p]#oT^tt} 
•T-5^5«}#gP 1 4 d, 2 4 dj&*0/£2*l, CflbC5 
^J$gPl4d. 2 4 dT§t#dS3 0 d^±T^f6]lCft 
^««F-r-5J;-5{C^toTUS. CS«^gPl4d. 2 
4 dCDS*(6]©S^ 1 dfiC^g 1 «t 0 
2ft©ffi^f|§10d, 2 0 dWp-&±ffliJ«^ii 1 0 d<D 
CS«}#gPl 4 d <Og;5[6tfHBiJte. C5«J#SP14dC0 
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nmissi 2 a tf«snii^. _tffla«j#s§ 

1 0 dfOdS&EfgM 4 d Og^iSJrtWi, d^f^SR. 

1 4 dCD^^A^g^(fi]|*g#JtC}Sl/-5rtffl>JSgRl 3d# 
fglte>nT^-5. — 2ftO«)#Sl Od, 2 0d(7) 
?tTflJ«&§s2 0 dOC5«»82 4 d (Dg^fSWflJ 

ffig&2 5d<h. «»SIHia52 5dOJLSB*»6«*^#f 

tcMP-rtf offitf e»titn#JSSP2 2 d tTi^^nt 10 

T#J»Jtls2 0 d^C15«i#gP2 4 dCDS 
*tS]f^<ffl«, - 3ffiJ3SR 2 4 d (DftSSfr ZmJjfafoMlZ 
ffitf-5fl#Jffig&2 3 dtfattStlT^-S. 

[0 0 3 2] f LT. 2ft©£i#gI10d, 2 0dH 
*MBHKffi 1 2 d . 2 2 d (DgftSgSB 1 6 d . 2 6 d £± 

13 d, 2 3 dtf>Srt3ggPl 7 d. 2 7 d *S.WZ.ffi 0 
M?i^±T*[6]IC»f 0ttlfTrt{B'JSSP2 3 dcDSrtSggff 

2 7 d*^Li6-5wi:lC<toT@^$n-5«t-51c:/j:oT 

2 1 0 d , 2 0d^bfcttSt 20 
2t6cO«^Flf 1 0 d. 2 0 <ittt&-TZ.*>$mU\ 4 
d. 2 4 dfc#UTg#ffl©tt«»£©JbT#fc]©J9;£ 
t , 2(1 M^JfftBgP 1 5 d . 2 5 d*t?3F£E-r£ £ 
^> d^ffiJtgH 4 d, 2 4dW±T^[6lCO0$ t Hd 
iOfelK — C3£f#&U 4 d, 2 4 dKttUT 
8#lfc©rtfl!l»#©±T*|fi]©J*3 t I3(i te, C 
g]5 14d, 2 4 dO±T^(SJ(OjlS 1 14d iift— ~C$> 
-5. Site, d^&g&l 4 d, 2 4 d(0_tT#lP]<E>«£ 
t I4d te, MC5 3 0dOSDdJ;Ot)/]^^. 
[0 0 3 3] ^IxT, a±CD^^WrSX7Xhff«30 
C5MldH 0 2 1C^bfc^lf44 l<D|>lil®4 2 
t^2$S4 4W*ljI®4 5 t©F4S:fft>t^:5 3 0 d&m. 

»-r«j:5<::. T#jffiJt§§2 o d<o^uje>e.nfeSrt« 

6B2 7 dO«I^Si:LTSltt4 1 <D^f^$ftgP 

4 3c-f#i;w:ae>£<n£. c:cD-r^*««6ic{S 

U T««JS8 2 0 d ©gfl.$S6fl 2 6 d ©fl-flj® £fg(*i 

[0034] ^mmm\z&-ox\t, mffimz&zmg: 

#ffl5©HitK:lRU 2ROS)|gl0d, 2 0dW 
Z. ^&J$gfl 14d, 2 4dl:jtJ Uxa*[Sj©nfl'JS5^© 40 
±T^|o]Wff$ t l2d *id5«JtgRl 4 d. 2 4dO± 
T^|6]©i5$ t Md «fcOfe^t>CDT. gl 2 $ft4 4 ©flit 
®4 5£T#J&*fg§2 OdWC^«J#gl52 4 dK*fbT 

s*«i©nfl!i»»t©M©sm©»fii«*»H i 6 ic^-r 

•5. ±?T, hffttd^lfbg 1 d $:ili§-r-5mfir 

d, 2 0 dlC«kcTiH?iJS©jljl^ige>niC< <&-5© 
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[0 0 3 5] ft*. ±T 2 ft©#J3f§ 1 0 d . 2 0 d 
<M«8Pl3d, 2 3 d ©grtSggR 1 7 d . 2 7d£±T 

TjfaizmomifTm^zifiomtoztmz. nmrnti 

2d. 2 2 dOSWl 6 d, 2 6 d £5tM;:#r OH 
/«£-5±T^l6](C»r 0 tttf Tfl-MSgP 2 2 d ©ft*Mggfl 2 
6 d £fr U «6 -5 C<hl;:.fcoT@5tLT d©«£ 
TfeoTt.. #J§S, 2 #©«}# §§ 1 0 d , 2 0di)5Sf 
d^fil&gPl 4 d, 2 4 dKftLTg;£|6]©*'MBiJgfi#© 
±T^r&iroJSS t 12d «, 5 d. 2 5 drt< 

?¥«E-r^)C: t^e>. d^ffi&gPl 4 d. 24d(0±T* 
lfl]©J*S t„ d J;Dt>»l». — C3#&gfll4d, 
2 4 d»C#LTS;Sfa©rt<B<Jg|5#©±T^fS]©JP£ t 
, 3d fct. CZ&m&l 4 d, 2 4 d©±T;£(p]©J*£ t 
, 4d imi — C5^}#6|5l4d. 24dO 

±T*I«J(D/P$ t l4d te, |}«C53 0d©fDd<kO 

[0 0 3 6] #1;:. 01 05:#R3LT*%WIC^^X7 
X h»ttClJ5ttao*5Seifi»«B*ttfHr*. 010 

©sp#w®0t-&3„ •fib, 01 oK&^T&ttd^ia 

Bf®LT^/«tV». il 0l;StX7Xh^«C5ffltl 
ett, 2 &©«&§§ 1 0 e . 2 0 e ©5 SOiflflffiJtgf 

1 0 ecD^-^^OfitfiPX-r^dtJCt 0, 2#©«}t 
HlOe, 2 0 e^Td^^gPl 4 e, 2 4 e Kl*f 

14e, 2 4 e LTg:£r6]©rtflJgfi#©±T 
:£|6]©J?£ t l3e Srd^GUSgRl 4 e, 2 4eO±TJ 
[«]©*£ t , 4e J;i9fe»< bTt»S,&T?01 tC^-TX^ 

[0 0 3 7] BP'S. X5Xh$fttei^tif|§l ett. ttft 
^^15 3 0 e£C*l£«&<DfttSc:;5 3 0 e?£PJ*& 
« t V ^T&JS-r 3 2 «C©^tt«J#§g 1 0 e . 2 0 
e <h7^e>&^TtA-5. CdT. 2ft©fSfSl 0e, 2 

^BS5E^«©?«gcco^l 1 e, 2 1 e ZmmffifeVv^ 
T-*L. ^Jx«?feffiffig^S (SPCC) ($*fT?>ikZ 

iuumjimT.-tz>z\iz\z&r)Wfaznz>. 1 u; 

2 1 eaymmmz\t. ^JtSPl 4e, 2 4 e*Wl$t< 
tl. cn^C^«}#SPl 4 e, 2 4eTlftt^53 0e 

2 ftco^gg 1 0 e . 2 0 e *,±#J£&§§ 1 0 e<D 
C ^«J#gfl 1 4 e (Og^lptfUBdte. C *>&mB 1 4e<D 

M-n%fr*>fS.ftmmzmomf ^nfcT^mgfii 6 e 

-h. T^JgmSPl 4 eC0T^*^g^[6]nffl!ltC(fi]ltTtfT 
Otttf enfcHfflllSSRl 2 e £-T:8iJ5S£>lT^*. * 
^c. ±ffljffi^ff§l 0 e<DC^««Fgf l 4 e cog^tfi]rtffl!l 
li. d^5^i#SP 1 4 e<Ort^A^tf?t9*tf etl&MAiE 
ffiSPl5et. «^ffiePl 5 e05T^6S^ri6]f^ed 
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— ^. 2 ft<Z>£8S§ 1 0 e . 2 0etD9^TiS 
l#g2 0 e(DC:^ffif#SP2 4 e ro^lSWWa, SfOffi 
^DX5tl-riCC:5S}#gP2 4 eCDn*g^e>&^l6]*1-<B'J . 
Ici£tf-5fl-«££fl2 2 eTiff$n> d 

2 3 e#i9:tt5>ttT^S. 

[0 0 3 8] LT, 2 ftcD#if gg 1 0 e , ■ 2 0 e tt. 
nm&&12e, 2 2 e SrS0^C±T*[p]{cS*a^>* 
IC. rt#J«6Pl 3 e, 2 3 eCDg(*3*£8fll 7 e, 2 5 e 10 
£5VMC#t 9m&-5±T*r6]lC#r D tt>f Trtffl«W 1 3 
eCOgftiggu 7 e£frLse>-5Cl<*:tC<fcoT@££*l-5 
•fc-ptC&oT^S. 2ft©«Ml Oe, 20e$iS 
Littt&T-tt. 2 l Oe, 2 0 e Hfitit d ^ 
&j$gfl 14e, 2 4 e \Ztt LTS^ft coft#JgiS#(0±T 
^ftcoli £ t IJe te, T#i£ctig& 1 6 e ^SfftS d t 

C^&gPl 4 e. 2 4e©±T*|6l©I5t 
l4e <t0t>»VH C3flU$gfll4e, 2 4el;M 

LTg:£[6]©fi®jg&#©±T:frr6]<oJ?£ t , 3e fc. ffi£[ 

JimSPl 5 e^SiSE-r-Sd t*^Cl^^gM 4 e, 2 20 
4 e<D±T^|6]CO]l$ t 14e &K>m*. d^«» 
gPl4e, 2 4 eCD±T#|6]COJS£ t , 4e te. &VtC?> 

3 0 e ©ID e «fc K> t>/h£ t». • 

[0 0 3 9] fLT. Eti:OlSStt5777hifl; 
d^filglett. H2K*U*:*1»4 l<D«lit5B4 2 
iM2ffi4 4<0tfliSffi4 5t©P B ^lfttC5 3 0 e*<|E 

g& 1 7 e WrtfiUffi^^rt® t tt4 1 cofHrtttigP 

4 3i;ti$Sft^ni.. *S»ii:feotli 
»IC«i:*ttg&tt©H»fclRU 2 1 0 e , 30 
2 0 edtfc-Tcl^ffi&gRl 4 e, 2 4 el:^l/TS*l6l 
<0rt<ffla5^O±T*(S]©J?^ t 13e ^C^SitSSl 4 

e. 2 4 ecD±T*[tO©ff£ t , 4e iOfci^OT, 
2«H 4<Dmi&ffi4 5t±.m&&&2 0 e CD C *>&J#gfl 
2 4 e \ZttVTm^fa<D[H®fflftii<Dffl<D'&fflV>®iffi& 

t>m 1 6 K^fse**** o < & o . ismarossx 

tt*<fa±LTV>-£>. ifc. 2 fr<D&nm 1 0 e , 20e 
WtT* Z. *>&mU 1 4 e , 2 4 e \Ztt UTS^fflOtt-fl! 
S5»©±T*f6]roJS$ t, 2c fcC^GUSSPl 4 e, 2 4 
ecD±T*r6j©J*£ t Me £9$>m*<DT\ fflffitii<Dm 40 
HJtefclRLhLT^-S. z\<DTcib. Ml & \Z7h-?W&m& 
DfcX^XhtHKCSll&gl e^ilja-r-S^fe^W^fc 
Dcoi@rit?S§tt^<ft9> ttS«»©*ft«»t***fc: 
Kih-T^Clt^T'^^. GUSIIl 0 e. 20elC 

•5. 

[0 0 4 0] ±T2#<D«ffg§ 1 0 e. 20e 

ti. 01 iic^-r<t^t. 01 oic^-rfccDins^ 

tC. rtGH«g5l3e. 2 3 e^±T^I*)I^S*a&*5-l*-^>50 



•4 

irftK. ttfll&gfl 12e. 2 2 e cognSSSB 18e. 2 

6 e £KWZtftVmUZ±T?]falZffir)mfTft®mB 

1 2 e cogftSggfl 1 8 e SfrLefc-SC .ttCioTHJgL 
Tfcctm CCl^TSoTt. 2ftcoffii$§§l. 
Oe, 2 0 eiWi-rc^&itgfi 1 4 e, .2 4 e U:*tLT 

gfll 6 e^'#fi-r-5Cli:^e>. 4e, 24 

e <D±T*[6]cOJI;S t, 4e iOt»»t>. C^,^ 
gfl 1 4 e . 2 4 e tC;ttLTS;£ft<Dft#J^#CD±T*fr 
CDJJ£ t IJe t>. d;5&fc?g|U 4 e, 2 4eCD±T^|S] 
<DJP£ t l4e «tOfciK £fc, C^&JfSfll 4 e, 2 
4 e C0±T*|6]CD^5 t l4e MC5 3 0e©lD 

[0041] m'&\z. 01 2%&mvT*5tw\z&2>x 

7 7.v&Rz.%n&<vm&nmKm*mm-tz>. 012 

cDgp#iSr®0-Tr&-5. flL. 0 1 2tCfc^T$t«C^« 
gfBUTV^j:^. 0 1 2 IC^-rx^X hfttKC13fl&§ 1 

f «. 2 1 0 f , 2 0 f (Dtn^nz 1 

£tttJr 0 ft ^ mi-r £ -iiao, 2 1 0 

f, 2 0 f 75%-rc^JtgPl 4 f , 24flZ«bTS 

14f, 2 4 f tMbTg^l6]COrt{BagP7>CDJiT*(pIO 
J*S t l3r *z.*>&mu\ 4 f , 2 4 f ro±T^l6]WiS 
£ 1 14( iOt>S< bTH5^T0 1 »r^-TX5X 

[0 0 4 2] fip^. h$HSC3$(il£l f«. «S 

©$f«^53 0 f <h;i*l£>1tgccD£H*c:3 3 0 f SrR« 

tcm^tr^^-c^jfr^ 2 ttontttftttig lof, 20 

d^lf, 2ft©ffif$gl0f, 2 

t>B&*§^l*©*g£&:©3g 1 If. 2 1 f SrSflfSFrStr-y? 
T**U 0ilK.ti^mffi6^i« (SPCC) ^^IT^fe^ 

R^fttfttix-rs^tJcioB^^ns. =&sgi 1 f . 

2 1 f oMMftkitt. «}$gp 1 4 f , 2 4 f tmtfiz 
n. cne.c^«j#g5i 4 f , 2 4 f t-&&.z\z> 3 0 f 
&±.Tjjfo\zmA,T'&ft-rz>&?\zte-z>T^z>. 

2 «C©«Jt8§ 1 0 f . 2 0 f rop-&_L#J#J$g§l 0 f co 
4 f cog*[6l^#J«, C^.«}$gf5l 4 f CO 

^A^a^saic^rofttf^n/tT^ffiffii 5 f 

TJj&mui 5 f coT^e»s*ifi]nfiij{ci63^Tt»T 
ottvf^nfcniS'Jisspi 2 1 tx-mfcztiT^z. £ 

fc. ±fidff}*Sl 0 f co£3«j$6Ri 4 fcoS^lSjrtfid 

«. &T0tttfftjx^n-ricc5«j#s5i 4 f cortsg^e 
g^tejrtfflijiciic^srtiijffissi 3 f a*iatte.*vo>-5. 

— 2ftco^l§10f, 2 0 f CD5ST<8'JffiJ#i§2 
0 f <DZ\*>&mU2 4 f cog^(nj^|-{ffl«. tfT0*tfj(JPI 
$n-riCC^.«^fgP2 4 f coftSgA^g^lPlftffiiJKJgO: 

-&n#j«gP2 2 ft«^n. @^rs)rtffli)«. c^«^ 

052 4 f co^A^ilftgSlctfrOffltf e.tlfc±^iicli 
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SP2 5 f <h. ±^}fftBSP2 5 f (D±«g^e»S^(S]rt#J(C 

[0 0 4 3] fit, 2 l 0 f , 2 0 fit. 

2 f. 2 2 f ^5VMl±T^[6](Cfi*a^^ 
tC. ftflJiggP 1 3 f , 2 3 f ©SftiggH 16f, 2 6 f 

f ©SrtSSSIU 6 f Sr^L*-5Ci:irJ;-pTHS^n-5 
i5tft9TM8. 2 1 0 f , 20f£@£ 
Lfctt^Tii. 2&©#&gglOf, 20f*5/<ttC5 
GMfS5l4f. 2 4 f »C*fLTg^(6]CDn#JS5»O±T!0 
JjfacDmZ t m T^JSffigfll 5 f^ftt^^t 

C^.«J#gPl4f, 2 4 f £D±T*(6]W0^ t 
u , iDfciK 4 f . 24flC& 

UT2^[6]Wf»3ffliJgP^CO±T^|6jWiP^ t l3I t>. ffi& 
MmSP2 5 f ^#SE-rSCt*^C5«J#gPl 4 f . 2 
4 f ©±T*|S]Of$ t I4 , ZVmK 
SRl4f, 2 4 f <D±T;fr|6]<DJU£ t M , «. tHKC^ 

3 0 f COSD f «fcOfc/hSV>. 

[0 0 4 4] *£J6#!Bfc*oTtt, f3ri?iKJ;Sttig: 
£»©H»fc|KU 2ftWffij$|§l Of, 20 f *V«t-T20 
C3#8SB1 4f, 24 f fc»UTS*lRl«)|*i«l»»© 
±T^rS]««$ t I3f itZ.?>QkmU 1 4 f , 24f0± 
T^(p]Oil$ t I4( iDfe^OT, 01 6tC^TS£* . 

|6]±LTV^. 2 ftWGMtH 1 Of, 20 im& 

■rz.Z&m8M 4 f , 2 4 f K#LTg;m6j©*Hll!]gWi- 
<DJbT#ft©J?£ t m j&tdSfiMSg&l 4 f , 24fO 

X7Xh#M*C3fftgl f ^iiji-r-S^^ra^TcOcOSO 
Sfc, SSfSlOf, 2 0 nc<ko 

[0 0 4 5] &i5. -kT2t5c©&&§§ 1 0 f , 2 0 f 
tt, El 3tc^-TJ:5lc. 01 2fcjK"rt>c3£ttE*t 
rt#J«SP I3f, 2 3 f £±T*ftt;:S*a£fr-a-* 

ftfiREfll 12f. 2 2 f <OS^«ggl5 1 7 f . 2 
7 f *S^fCfifDS^^±T*|6]f;&rf)fttfTn#J«ei5 
1 2 f ©Sfl-SSSPl 7 f £^Liie>£C:<hK:«};oT@5tL40 
TfcJcW, :©l&f*oTt. £jH. 2&G9«J#g§l 
Of, 2 0 f WfcTZZ&ft&l 4 f , 24ffC^LT 
S#lS]cort#JgB#©±T#fa<Z>jiJ£ 1 13l T^Mtb . 
» 1 5 f ^#fiE-T^Cl<i:^e>. d^&JtSBl 4 f , 2 4 
f <D±T^ifi]OJf$ t I4( .fcOfctSH. 
85 1 4 f , 2 4 f IC«UTS^[6jconffiiJSP»CDJiT*(Sl 
©J9£ t „, t>. C^ftSS 1 4 f , 2 4 f <D±T*r6] 
<Df?£ t l4 ,J;0t>&fc>. C^&]#giU4f, 2 

4 f ©±T;5|6j£>J!£ t , 4t li. §t«d^3 0 f COgD 
f«tOt)/h$^. 50 
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[0 0 4 6] 

iPJ^fiS : 0 1 KTTcL/tX^X hSttfd^fl&g (#f€l£ 

W . 01 5(C^L./cX?7. htf«C15fftg (JtttW) 

H£lslft : £4B 

SriiS : AT F 

ttS : 3 Ot:. 80t 

H£g : 0 1 4 mi&ttommmmw 

0 1 4 son b^msp .5 1 <t 

Z&OlZtt-oT&Q. m9>>7 5 4A^aMf 5 3 

fc#J*iSnfc»K5 5RtfB5t$l&g&5 1 tBSIfigf 5 2 

iS&£ft. *-©ttSB*»fiLfc». SI5 5 7 £IoT# 
ffi$n^>J;5tC^oTU^. &;fc, 014*. RF^5 8 

[0 0 4 7] fit, ^D^IfiS^-PV^TCD^aBtWS 
[0 0 4 8] 

[SI] 











80*C 


80-C 


matt* 


1 


6 



[0 0 4 9] «1 £#BaT-5i. itt5f{3J©X5* h£H* 
fmmVT.^X htf«C15$S§<D?fi®^8 0"C<Dt§£(C 
[0 0 5 0] 

ifm<D$hm sJL±.nw.Lfc±o\z. *&m<D5%m$t 
«iic^^.x^xh^-ttc:^fflsi:«tti«. 2#©&jf 

L» ^o. S?IIE2SccD^i|©'5^©^j:< tfe— ^Sr 
*f 0 ft Joi-T 5 c t «k o itfjfe ^«J#ffl5 ic^ V Tg 

-e^. $&gL&&<nm%mi$:mmz&j±-?z>zt&T'$ 
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[0 0 5 1 ] £7c. #%IECO?*>ig;}cJI2K{&SX7X 
T. me 2 tSCOff i!fJfE2t$C©&}#ii<Dp^<9'> 

-jr^ftcoj?;* £fff|5c: 5ffi}^gP<D±T*Ifi3Wi» S «fc 0 t> 
?S< l/TMSnT»5«DT!. J¥££if < bit. d^fifc 

KfP^^fc 0 coiSri»)fi£-fIit»D£itSC ft 10 

[0 0 5 2] JglC, #|£IJIIC0?-£i*5fcJl3t;:«5X5X 

ttssgpco ? ^ u*tb3££ n-cv»* 

OT. 2ftC0&&§§£«||K@^i*T^n6«J$i§K: 

sfc. ^L*e>e>nfc, g#frco»rtsg£ffK.z/« 20 

[0 0 5 3] *5£W<D?*>m$(m4\Z&Z>-?2>X7 7.h 
il-ttCl^ff&gK.fctttf. »*£3Et£C0%WC:fe<,>T. 

hie 2 ft<D«m§ © ? -6 cD-^©»j#§§osfi^ b * e> 

Stiff O&tfTcCOT. ^L*enfcWn©ffi^g|5©#J • 

[0®COffii|i&iftl8] 30 
[01] *5£fmz&Z>7>77> h^C5$4S<omiH)ffi 
JEMBfcjRU (A) teg&#¥®0. (B) « (A) 05 1 
B- 1 BiHCi&ofcBfrBa, (C) \t (B) ©1C- 1 
C$Cj&o7c:f&r®0T-<&-5. fib. 01 (B) Rtf01 
(C) Cfe^TgttKd^teiSffflLT^&V*,, 

[0 2] 1 10X7X h^c^iS^ffltti^it 
gC^WSHTS-S. fib. fWC^teiSrBLT^&t^. 

ti3] 01 ic^ufcx^x hst^ci^ebso^^j© 

gP#t$nS0-t?<&-5. fib. $fttC^liK®bTV^/«£Vn 

[04] #f£WC&£X^Xh£MfcC5$agCOSfi2|liig40 
j£*g£^U (A) ttg&#¥B0. (B) \t (A) ©4 
B- 4B^tC»^fc»r®0-CS^. fib. 04 (B) \Z 

[0 5] 04K5Sb;fcX5X h^K£3i4§CO^0ijCO 
SP#«®0T&£. fib, fWd^tei&rBbTU&u. 

[06] *%^^^-5X7Xh«-«C5¥ft§ro^3^ 
(A) tegfl#¥®0> (B) (A) CO 6 
B- 6 B^»C»ofc*r®0T-^^. fib. 06 (B) \Z 
fc^TftttC^teBtffibTt^&O. 

[07] 06 fc5Sb*:X7X hft«Cl^lA§CO^09CO5O 



g&#BT®0T-&£. fib. fUKC^teliSBbT^fc^. 

[08] *^l;SI)X7X H«tttC:3ttS<&iB4*i6 
J£<g£^b, (A) ttgfi#¥®0. (B) ti (A) CO 8 
B- 8 Bi^{rj9o7c©f®0T-fe^. fib. 0 8 (B) \Z 
:feUT£f#£^ia«B.bT^&^. 

[09] 0 8 IC^bfcX 7 X K£H#C ^ffigCO^JE^JCD 
gfl##r®0Tr£>*. fib. «u5BWILTWj;K 

[010] *^^tC^^.X7Xh$tttd^*!lScom5* 
Jgffi2<gcog&#K®0T-&-5. fib. $H*£3te$r®bT 

[011] 0 1 otc^bfcx^x Y®Vtz\?>Mg.v>&M 
#Jcogf5#»rB0T-&-5. fib. fttKC^teBrBbT^/j: 

[01 2] *fgg8t-&£X7XhtM£c:;5$iiigcoJff 6* 
i£^<gcogpttigr®0T&&. fib, tttKC^teBrffibT 

[013] 01 2fC^bfcX7XhitttC^|fiSC0^ 
#]cogR#Kffi0T&<5. fib. Mttc^fiBrcSbT^fc 

^. . 

[014] ®ig?fiSS35£gg©8lB&0T2&*. 

[01 5] Se*0iJCOX7X h#t«C15f|l|§*^b. 

(A) ttSMHFfflBI. (B) (A) 015B- 15B 
mzfo?tz8iffim.. (C) tt (B) C0 15C- 15CS 
»Cj9ofcW®0TfeS. fib. 015 (B) Rtf01 6 

(C) K&l^TtfttC^teWBbT^&tV 

[016] 01 5C0X7X h#fttd^ttSC0ffiffl^ffiS: 
7K-rg&#»rB0T£>-5„ fib. $tttC5liiILTWj: 

[^^COISiW] 

la. lb, lc, Id. le, If X^XhfMfce: 

10a. 10b, 10c. lOd, lOe, lOf Jb 

11a, lib, 11c, lid, lie, 11 f M 

12a. 12b, 12c, 12d, 12e, 12f ^ 

m&M . 

13a, 13b, 13c, 13d, 13e, 13f F*3 

14a, 14b, 14c, 14d. He, 14f Z. 

15 a. 15 b, 16e, 15 f T^iiffiSP 
16a, 26a, 16b, 2 6b, 15c, 25c, 1 

5 d, 2 5 d, 15 em&mmm 

17a, 27a. 17b. 2 7b, 17c, 27c. 1 
7d, 27d; 17e, 25e, 1 6 f . 26 f §F*3 

mm 

18a, 28a, 18b, 2 8b, 16c, 26c, 1 
6d, 26d, 1 8 e . 26e, 1 7 f, 27 f *tt 

sen 

20a, 20b. 20c. 20d. 20e, 20f T 
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2 1a, 2 1b, 2 1c. 2 1 d, 2 1 e, 2 1 f m 
22a. 22b. 22c. 22d, 22e, 22 f to- 



23a. 23b, 23c. 23d, 23e, 23 f 1*9 
24a, 24b, 24c. 24d, 24e, 24f C 
2 5 a. 2 5 b, 2 5 f ±*i£mS& 



30a, 30b, 30c, 30d, 30e, 30 f 

5 o aiattmzpj^^a 

5 1 BS6$iSR 

5 2 . mwaia 

5 3 fflfttt* 

54 m?>? 

5 5. 5 6, 5 7 

5 8 mm# 



[01] 



[02] 



[014] 




(C) 



H a ( 14a ' 10a 
?i£ 91. 24t 20a 



24a 21b 



[0 3] 



la 



13a 



^ 14* ^ 10a -„ 
\ 14a y 12a 

zzzzz 



23a | ]■■> -^r- 



I I 
Oa 24a 



J$ * ate}, 28 *'*" 

22a 



(B) 



[04] 




14b Mb 

10b 13b 2Tb 




20a 23b 17b 
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[05] 



[me] 




6B— , 



25b 24b 265 20b } 18b 
22b 



17] 



11c(21c) 





30c 14c l°c 



-15c 




17c 23c 



25c 24c 21c ^ ZZc 



-16c 



"26c 



(B) 




1 ) ^22c 



^16c 



,7c 23c 20c 2Sc 2^ 21 C 



[18] 



B9] 



8B-«-| 




Id 



11d(2ld) 



1M 30d 14d /^lJd 1M 





m iid iff f m 

.L-.( 




21d 24d 25d 20d 



1 0] 



lie 



12». 




tte 30» 1,4* l^se 



.la 



r y r 




13e 
17« 



22a 21. 2U 20a 23* 



[ill] 



33 



244 25d 21d' 



13a 

T 

23o 



1 ! 



24c 



32Z 



18« 5 



229 26* 
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1 2] 



1 3) 



If 



H--: * trb frw — 




22f 21f 24f 25f 201 z3f 



If 



15f W 1/f m 




[01 5] 



[0 1 6] 



15B 




(B) 



(C) 




li 



130 



-15C y~ ^ 
111 110 / 



100 



124 




113 



121 120 



123 "3* 



100 

^ 111 130 



130 



rm no 



121 124 120 



D 

/ 

/ 
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/c 
/ 
/ 

145 



'12 122, 



D 



4 



». — J 



100 

142 



V 

7^130 
/ 

1 



/ 



1 / 113 123 



•120 



'////, 



-143 



